Effect of portal hemodynamics on liver regeneration studied in a novel portohepatic shunt rat model.
The role of portal hemodynamics on liver regeneration after partial hepatectomy is not fully understood. The aim of our study was to characterize the effects of portal hemodynamics using a novel rat model. We established a rat model of a portohepatic shunt with a 70% hepatectomy (PHS model), in which the portal pressure remained stable during and after the 70% hepatectomy. To assess the effect of portal hemodynamics on liver injury and regeneration in the first 24 hours, we compared PHS rats with those with a simple 70% hepatectomy. Biochemical and histopathologic changes were similar between the 2 groups. Liver weight increased in the control, whereas it did not in the PHS group (P = .0021). Hepatocytes were enlarged in the control but not in the PHS group, although DNA synthesis was similar in both groups. Apoptotic hepatocytes increased markedly in PHS at 24 hours, whereas minimal apoptosis was noted throughout the course of the study in the control group. Hepatocyte growth factor increased similarly, except that it was not activated in PHS. Our results suggested that a portal hyperdynamic state early after a 70% hepatectomy was necessary for liver regeneration through activation of hepatocyte growth factor, promoting hepatocyte hypertrophy and avoiding apoptosis, while DNA synthesis in hepatocytes was independent of portal hemodynamics.